INTRODUCTION
The term dentofacial deformity refers to deviations from normal facial proportions and dental relationships that are severe enough to be handicapping [1] . In treating these patients, orthodontics may sometimes bring teeth successfully into proper occlusion, but this may not correct underlying skeletal problems well enough to overcome aesthetic and consequential psychological handicaps [2] . For patients whose orthodontic problems are so severe that neither growth modification nor camouflage offers a solution, surgical realignment of the jaws or repositioning of dentoalveolar segments is the only possible treatment. Orthognathic surgery is not a substitute for orthodontics in these patients. Instead, it must be properly coordinated with orthodontics and other dental treatment to achieve good overall results [1] .
There is no single and simple classification of dentofacial deformities, as it is the case with malocclusions. The deviations from normal proportions are likely to be both severe and complex, and a patient's reaction to his/ her individual situation plays a major role in determining the severity of the associated problems [2] . As most orthodontic patients state aesthetics as the primary motive for therapy, cephalometric predictions of treatment outcome have become the essential part of treatment planning, especially in combined orthodontic-surgical cases. Computerized interactive treatment planning allows orthodontists and surgeons to evaluate treatment goal feasibility, and also enables better education of patients regarding their treatment plan as a part of the informed consent. Therefore, it is becoming an imperative in contemporary practice.
There is a variety of treatment planning techniques currently available; from simple cutting of cephalometric drawings and their manual repositioning, through 2D computerized predictions all the way to 3D predictions that are now being developed owing to the CBCT technology (Cone Beam Computerized Tomography) [3, 4, 5] .
were surgically treated at the Hospital for Maxillofacial Surgery of the Faculty of Stomatology, University of Belgrade, between 1970 and 1991. Investigation was done on lateral cephalograms made before and after surgical treatment. Post-surgical cephalograms were made at least 3 months post surgery. The exclusion criterion was bad quality of lateral cephalograms.
Sagittal osteotomy according to Obwegeser-Dal Pont was preformed on all patients, and bony fragments were immobilized using wire. Rigid inter-maxillary fixation was used for the period of 6 weeks, after which elastic fixation was used for another 6 weeks.
Cephalometric analysis
All lateral cephalograms were digitized using the dSLR camera Cannon EOS 20D with macro lens EF 100 mm f-2.8 USM with 1:1 magnification. Photographs were made from the distance of 110 cm using a tripod and a negatoscope. 
Computerized cephalometric predictions
Pre-and post-surgical cephalograms were then super impos ed according to the SN line ( Figure 3) . The direction and amount of the surgical repositioning was measured in the sagittal plane -the distance between point upper incisor crown (UIc) and the point where lower central incisor crown ends and the alveolar ridge begins; and the 
Statistical analysis
The data obtained was analyzed using measures of central tendency (mean and median), measures of variability (standard deviation, variance and coefficient of variation), and confidence intervals (minimal and maximal values). Statistical hypothesis was tested using the 2-tailed paired Student's t test for samples with similar variances (for controlling the results obtained within 2 groups -predicted and actual values). 
RESULTS
Minimal, maximal and average values, as well as the standard deviation and deviation coefficient are shown in Table 1 for post-surgical and Table 2 for predicted measurements. Average pre-and postoperative value differences for parameters SNB, ANB, SN/MP, SpP/MP, FA, Convexity, LI/ UI and A angle are minimal, as can be observed in Graph 1. On the other hand, in Graph 2, greater differences appear for average values of parameters ll to H line and ils to H line.
Testing of the statistical hypothesis was done using the 2-tailed paired Student's t test for samples with similar variances (Table 3) . Results indicate statistically significant differences between postoperative and predicted values for the parameters that show the lower lip and inferior labial sulcus position in the sagittal plane. No statistically significant differences were noted for other parameters.
DISCUSSION

Hard tissue parameters
Results of this study show that there were no statistically significant differences between the postoperative and predicted hard tissue sagittal and vertical parameter values. This indicates the reliability of the computerized predictions for these parameters, generated within the Nemotec Dental Studio NX 2005 software. Cousley and Grant [6] , Donatsky et al. [7] , Gosset et al. [8] , Hillerup et al. [9] , Kolokitha et al. [10] and Loh et al. [11] also state that no statistically significant differences have been noted between postoperative and predicted values for most hard tissue parameters. On the other hand Power et al. [12] came to the conclusion that there were statistically significant differences between the postoperative and predicted values of sagittal and linear parameters (SNA, SNB, ANB, SN/SpP, SN/MP, SpP/MP). Their general conclusion was that the Dolphin Imaging Software (2005 edition) was not as reliable as the traditional planning techniques.
Soft tissue parameters
Statistically significant differences were found between the postoperative and predicted values of parameters showing the lower lip and mentolabial sulcus position in the sagittal plane, which means that computerized predictions of lower lip and mentolabial sulcus positions, generated within the Nemotec Dental Studio NX 2005 software, were not reliable enough. Eales et al. [13] , Konstiantos et al. [14] , Kolokitha et al. [10] and others have concluded that the prediction of nose and chin position were generally (not absolutely) precise, but they have noted greater variability in the lower lip position prediction, what is also reported by Curtis et al. [15] , Sinclair et al. [16] and Syliangco et al. [17] . Schultes et al. [18] note that besides the lower lip position, predicting was also problematic in the submental region, which coincides with the findings of Csaszar et al. [19] . In their research Hing [20] and Lew [21] concluded that the soft tissue predictions were generally precise, but the lower lip and chin position posed a difficulty. This is all in line with the findings of Aharon et al. [22] and Upton et al. [23] .
Henderson [24] explained that the lower lip does not follow either the lower jaw or the lower incisors in any predictable fashion. The amount of vermilion of the lower lip which is displayed is reduced as the lower jaw is set back and increased as it comes forward. However, the amount of change does not depend only on the amount of lower jaw and lower incisor movement. It is also affected by the relative lengths of the lip in relation to the upper and lower incisors, and is therefore not predictable with accuracy. Besides relative lengths, soft tissue thickness and the morphology of the lower lip and mentolabial sulcus area is very variable, which also negatively affects prediction accuracy.
CONCLUSION
According to the results of this study, it can be concluded that hard tissue sagittal and vertical position predictions, as well as VTO parameter predictions are reliable, while lower lip and mentolabial sulcus position predictions are not reliable enough.
It is necessary to mention that there are considerable variations in the soft tissue changes that follow certain bone and teeth movements. Therefore, the most that can be claimed is that an average prediction is possible. Nevertheless, even these average predictions are most valuable in establishing in general terms the changes the face will undergo [24] . However, it is very important for the patient to understand that the simulation might be similar, but it is in no way identical to the final result of the surgical procedure [16, 25] . Predictions also do not take stability into consideration [24] .
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